With the deepening of research on blasting theory and blasting equipment, more and more researchers understand There is a certain numerical relationship between explosive performance and rock blasting effect.
Wang Yongqing [1] [2] [3] and others believe that the quality of rock blasting is related to the energy density of explosives and the strength of the rock mass.
Establish the relationship between the energy density of the emulsified explosive and the blasting effect, and conclude that the explosive energy density and the blasting effect are not simple linear relationships. The blasting effect of the explosive with large energy density is not necessarily good, and the energy density of the explosive should match the strength of the rock mass. Li Xibing et al. [4] [5] [6] set the energy coefficient of the explosive propagating in the rock as the maximum target value, and established a comprehensive model that can reflect the interaction between the detonation of the explosive roll and the wall of the blast hole, which was determined through theoretical analysis. The optimal matching relationship between rock and explosive performance under certain conditions was established. Lai Yingde [7] [8] et al. Based on the traditional impedance matching and studied the impedance and energy matching of explosives and rocks to find that the impedance of explosives is equal to The blasting effect is best when it is approximately equal to the wave impedance of the rock, and it is pointed out that the rock breaking effect can be improved by appropriately increasing or decreasing the charge.
Zhang Qi [8] [9] et al. The matching of the shock wave impedance of the explosive and the rock can be used as an approximate reference for the relationship between the energy of the rock and the explosive. Guidelines with relative energy relationships.
Engineering practice shows that for hard rocks with high rock strength and high wave impedance, explosive materials with higher detonation speed can be used to improve the blasting effect;
for rocks with medium impedance, relatively low explosive speed can be used. For low-resistance soft rocks, because the joints between the rocks are well developed and the throwing capacity of the explosive is required, it can be used as an explosive with a large functional capacity and explosive capacity [9] [10] .
In recent years, with the improvement of safety technology and safety management level, onsite mixed emulsion explosives have been promoted and applied in more and more mine blasting projects. 22.45% of the "13th Five-Year" Development Plan for Civil Explosives Industry.
It is pointed out that in order to further optimize the product structure of the civilian explosive industry, the proportion of field explosives in industrial explosives exceeded 30% (from 2010 to 2015, the proportion of field explosives in industrial explosives increased from 14.82% to 22.45 % in 2015 ), So it is important to carry out research on the performance of field mixed emulsion explosives and rock compatibility. It is high in the north and low in the south, and high in the west and low in the east. The landform is a mound-like denuded plain with an altitude of 1269m ~ 1339m and a height of 70m from east to west. The ore-bearing rocks in the mine mainly include granite and phyllite, which have a block structure and fine mineral particles Divided into three grades according to the blast ability of ore rocks: Grade Ⅰ, Platts coefficient f = 10-12, compact, hard, and difficult to blast:
Project Overview
Grade Ⅱ, phyllite with higher pyrite content and weaker alteration, f = 6-8, hard and brittle, medium blasting; class III, altered or weaker phyllite, the joints are developed, and it is easier to blast. The calculated statistical wave impedance of the rock is 110-130MPa / s. The explosive wave impedance is 45-49MPa / s.
Research on Rock Impedance Matching
In order to study the performance of mixed emulsion explosives and the impedance of rocks, the research based on impedance theory is based on:
Where: p1-rock density; p2-explosive density; c1rock longitudinal wave velocity; c2-explosive longitudinal wave velocity.
It can be known from formula (1) that to increase the explosive impedance of explosives, we can start from the two aspects of increasing the energy density and detonation speed of explosives, but these two have limit values and cannot be blindly increased. Therefore, in engineering blasting, the explosive and It is difficult to achieve equal resistance of rocks, and the best proportion coefficient can only be obtained through relevant experiments to meet the maximum economic and blasting effects. In order to reduce the bulk rate during the blasting of class Ⅰ rocks, according to the principle of impedance matching Firstly, the density and P-wave velocity of this type of ore are counted, and then the volume method and block rate are used. In the statistical time domain, the block rate of the mine is calculated by formula (2):
In the formula: D-large block rate; N i-large block volume that needs to be blasted after the i-th initiation; V i-average volume of large rocks in the i-th blast, m 3 ; n-the number of blasts in the statisi-tical area. According to the similarity of block size, the block distribution diameters k 40 and k 70 after rock blasting can be calculated by the following formula:
Where: x j-the maximum diameter of rock blasting block; α-block population dimension
Mixing explosive formula and impedance matching test
According to the actual production of other min-es, the mixed-pack emulsification production uses Jinneng technology mixed-car technology.
The mixed-car model is bchrx, and the produc- Song Jinquan [9] and other researchers found that the explosive density increased within a certain range with the increase of explosive density and reached a certain value. After reaching a certain value, the detonation speed decreased with the increase of the density and even refused to detonate. Hu Chaohai [11] etc.
After research on the impact of explosives, it was found that when sodium nitrite was used as a sensitizer, the performance of the sensitized explosive was better than that of glass microspheres and expanded perlite as sensitizers.
Zhang Hu [11] It can be seen from Table 1 that when the sensitizer content is less than 0.9%, explosives are prone to explode and affect product performance, So the sensitizer content must be strictly controlled during the test. 
Research on Explosive Performance and Rock Impedance Matching

Results analysis
It can be seen from Tables 2 and 3 range that meets the actual needs be obtained.
Conclusion
Based on the theory that the impedance of the explosive wave and the impedance of the rock are as close as possible, the sensitization parameters of the field mixed explosive are adjusted through the impedance matching test between the rock and the explosive, combined with the actual situation, and the following conclusions are drawn:
(1) Based on the matching theory of explosive wave impedance and rock wave impedance, the process parameters that affect the performance of the explosive are adjusted to match the rock as much as possible. This method is convenient to carry out, and the performance parameters of the explosive are easy to obtain. Quick judgment of the value;
(2) Determine the appropriate explosive resistance and rock resistance ratio coefficient can improve the blasting effect of the rock;
(3) The test procedure is simple and easy to operate. The process parameters that affect the performance of explosives can be carried out in the laboratory, and after a reasonable range is determined, verification is performed on the mine, thereby improving the test efficiency and reducing production costs;
(4) It is known from the impedance matching test that when the explosive impedance of the explosive is 46.89, the rock breaking effect is the best. From the relationship curve in Figure   1 , it can be known that the sensitizer content should be 1.13%. After the blasting test, the rock mass was relatively uniform after the blasting, and the large block rate was below 4.5%, which greatly reduced the secondary crushing and excavation costs and improved the efficiency of mechanical excavation.
